Insight through molecular mechanics Poisson-Boltzmann surface area calculations into the binding affinity of triclosan and three analogues for FabI, the E. coli enoyl reductase.
Keeping pace with emerging drug resistance in clinically important pathogens will be greatly aided by inexpensive yet reliable computational methods that predict the binding affinities of ligands for drug targets. We present results using the molecular mechanics Poisson-Boltzmann surface area (MM-PBSA) method to calculate the affinity of a series of triclosan analogues for the E. coli enoyl reductase FabI, spanning a 450000-fold range of binding affinities. Significantly, a high correlation is observed between the calculated binding energies and those determined experimentally. Further examination indicates that the van der Waals energies are the most correlated component of the total affinity (r2 = 0.74), indicating that the shape of the inhibitor is very important in defining the binding energies for this system. The validation of MM-PBSA for the E coli FabI system serves as a platform for inhibitor design efforts focused on the homologous enzyme in Staphylococcus aureus and Mycobacterium tuberculosis.